Identification and characterization of glucocorticoid-regulated nuclease(s) in lymphoid cells undergoing apoptosis.
Apoptosis is a physiological process by which selected cells are deleted from a population in response to specific regulatory signals. A hallmark of apoptosis is the internucleosomal degradation of DNA prior to cell death. We are studying glucocorticoid-induced lymphocytolysis as a model system for apoptosis within the immune system. In rat thymocytes, the internucleosomal DNA cleavage which occurs following glucocorticoid treatment is both time- and dose-dependent, and is blocked by the glucocorticoid antagonist RU 486, indicating that this effect is mediated by the glucocorticoid receptor. Similar experiments using glucocorticoid-responsive (wt) and glucocorticoid-resistant (nt-) S49.1 lymphoma cell lines confirm that internucleosomal DNA degradation and cell death are glucocorticoid receptor-mediated events and thus reflect the direct effects of glucocorticoids on lymphocytes. In an effort to identify the nuclease(s) responsible for the DNA degradation, we have developed two assays to detect nucleases whose activity is altered by glucocorticoid treatment. The first assay involves electrophoresing extracts of nuclear protein from control and glucocorticoid-treated lymphoid cells into SDS-polyacrylamide gels containing [32P]DNA within the gel matrix. This assay is used to estimate the molecular mass of the nuclease, based on the observed in situ nuclease activity. The second assay uses HeLa nuclei as a substrate to detect internucleosomal cleavage activity present in nuclear extracts of control and glucocorticoid-treated lymphoid cells. Using these assays we have identified a novel Ca2+, Mg(2+)-dependent nuclease with an apparent molecular weight of 18 kDa in both S49 wt cells and rat thymocytes treated with glucocorticoids. Furthermore, nuclear extracts of glucocorticoid-treated, but not control, rat thymocytes and S49 wt cells were capable of cleaving HeLa chromatin at internucleosomal sites. In an effort to determine the identity of the nuclease capable of internucleosomal cleavage of DNA, nuclear extracts from dex-treated rat thymocytes were fractionated by gel filtration chromatography under non-denaturing conditions, and the fractions were analyzed using the [32P]DNA SDS-PAGE and HeLa nuclei assays. When analyzed under native conditions, the 18 kDa nuclease described previously appears to exist as a congruent to 25 kDa protein which may be part of a high molecular weight complex.(ABSTRACT TRUNCATED AT 400 WORDS)